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(54) SEMICONDUCTOR DEVICE AND ITS FABRICATION 
(57)Abstract 

PURPOSE: To enhance reliability while keeping perfect compatibility with a currently 
utilized mounting process on a main substrate by an arrangement wherein the entire 
profile of a semiconductor device conform to the regulations of an SO J package. 
CONSTITUTION: After through holes 48 are made in the center at the opposite ends of 
the upper and lower surfaces of a main substrate 31, a central conductor is removed 
from the through hole 48 of lower surface to obtain an annular through hole for 
connecting an external connection terminal, i.e., a lead 38. Copper, nickel and gold are 
then plated sequentially around the through hole 48 to form a plating layer 35. A land 
pattern 47, an electrode connection terminal 33 and a ball grid array 35 are then 
patterned around the plating layer 35 formed on the upper and lower surfaces of the 
main substrate 31. Subsequently, a semiconductor chip 32 is mounted in the center of 
the main substrate 31 and connected with a lead 38 by bonding. Finally, brazing balls of specified 
provided on the ball grid array 35 having the through hole 48 thus producing a BGA package. 
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* NOTICES * 
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CLAIMS 



["The process which forms a through tube in the core at both the tips on the ^f^™***™* 
ubstrate. and the front face of up. The plating process which p.ates Copper Cu. N.cke. n,ck el. n I Go d Au one 
bv one focusing on said through tube, and forms a plating layer. The patterning process wh.ch P epares a land 
XTel^ connect terminal, and a ball grid array for the principa. plane of the gating layer formed ,n 
^ower part and the up front face of said main substrate in a fixed pattern conf.gurat.on The process wh.ch 
fo^s tne package body after mounting a semiconductor chip in the center of said main substrate »™* 
Waives and carrying out wirebonding to said electrode connection termina, The ^^^^ 
semiconductor device characterized by having the process which mounts the wax ball of a fixed gestalt .n sa.d 

K d 2] 8 Two or more land patterns containing the through tube and electrode connection termina; whicl ,are 
ormed at both the tips on the front face of lower of the main substrate. Two or more baH gnd arrB.es 
fZed at both the tips on the front face of up of said main substrate. Two or more wax balls mounted ,n the ball 
-Wan-ay of said main substrate. The semiconductor device characterized by having the package body by wh.ch a 
TJ:ZZ;L™cZ is mounted in the core on the front face of lower of said main subs^e trough adhesrves. 
wirebonding is carried out to an electrode connection terminal, and mold.ng ,s earned out by EMC. 
Tc a^3] At least one semiconductor chip is carried in the inferior surface of tongue of a pnnted -curt board- £ 
ST liLductor device to which bonding of between the electrode termina. of said ch.p and the 

terminal of a printed circuit board is carried out with the wire, and the closure of the connect.cn of a 
s^ond JcTrnfp and a wire is carried out by closure resin Said ^^J^^^^ 
and the termina. of this substrate is connected with an externa, termina. by the through ^Jt ,s *e 
semiconductor device of the three-dimensional structure characterized by carryng out the lam.naung of sa.d at 
ZZ£SL**~ device to the top face of said printed circurt board, and for said 

device connecting between .ayers through a wax ball, and being mounted on other pnnted croud boards by the 

SiSS;! heat-resistant substrates, such as *~ 
resistant epoxy. and are 0.5 micrometers in a front face. Semiconductor device of the three-d.mens.ona. 
structure according to claim 3 characterized by plating the gold Au of extent. ...... whirh ^ 

[Claim 5] The semiconductor device of the three-dimensiona. structure accord.ng to claim 3 wrth wh.ch the 
termina. area of the printed circurt board to which said wax bal. is connected by the vector .s charactenzed by 

the ring form or the circular thing. ^hararterized bv 

[Claim 6] The semiconductor device of the three-dimensional structure accord.ng to da.m 3 <*«tan»d by 
making it the vertical side of the printed circurt board connected between layers through sa.d wax ball flow by the 

£S? 7]te conduction sections and the through tube parts other than the part which the M^~«*ta 
ertnina. Under [ said ] a printed circuit board is connected wrth the through tube and ,s 

ball are the semiconductor device of the three-dimensional structure accord.ng to cla.m 3 charactenzed by be.ng 

terminal of said printed circurt board is the semiconductor device of the 
Eee-dimensiona. structure according to claim 3 characterized by being plated with Copper Cu or an a.U,y. 
[Claim 9] A semiconductor chip is mounted in the core of the main substrate lower front face conta.n.ng a 
£ o Z tute a m „ electrode con'necuon terminal, and a land pattern through adhesives. After w,e bonding ,s earned 
out to an electrode connection terminal, the main package body by which mold.ng ,s earned out by EMC * 
mounted in hard flow. The 1 st semiconductor chip is mounted through adhesives on sa.d land pattern ,n the core 
st substrate lower front face containing the 1st through tube, the 1 st electrode conneefon terrmnal. and 
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the 1st .and pattern. After wirebonding is carried out to the 1st electrode connection tergal, tte £ Package 
body by which molding is carried out is mounted in hard flow through the 1 st wax ball by ^ EMC ™ _ 
semiconductor chip is mounted through adhesives on said 1st land pattern , .the core of the 2nd substrate lower 
front face containing an externa, lead, the 2nd through tube, the 2nd e.ectrode ™»*^™ m * * 
second-land pattern. After wirebonding is carried out to the 2nd e.ectrode connect,on termnal. the 2nd package 
body by which moiding is carried out is mounted in hard flow through the 2nd wax ball by E ^^rd 
semiconductor chip is mounted through adhesives on said second-land pattern .n the cor »^ « 
lower front face containing the 3rd through tube, the 3rd electrode connecbon term.nal, and the 3rd land pattern^ 
The semiconductor device of the three-dimensional structure characterized by mounting .the 3rd package body by 
which molding is carried out in hard flow through the 3rd wax ball by EMC after w,rebond,ng ,s earned out to the 

3rd electrode connection terminal. ^u^M^ri^H hv 
[Claim 10] The semiconductor device of the three-dimensional structure accordmg to cla.m 9 " J 
having bent so that the lead which is said external terminal may have conf.gurat.ons. such as J form or a sea gull 
aerofoil, for a surface mount. ___ ======! __ == , 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Zstria. Application] About a BGA package (a ball grid array package and Ball Grid Array Package: Uhis ^ 
nvention foL a through tube in the upper part of a semi-conductor substrate forrns a wax b* , ^ejower part 
of a semi-conductor substrate in more detail, and relates to the semiconductor dev.ee and As manufacture 
. .approach for. the memory modules in which-high density assembly is. possible. - - - ■ - — - 

[Description of the Prior Art] In recent years, high-performance-izing or multHunctionalization is called for by a 

min a'rizln and slimmin* and electronic eouipment is in the trend as which the mounting 

semiconductor devices that the memory apparatus of high capacity can be effiaently mounted .n the restneted 

SUSSES* and March,OMPAC» COVER MOLDED PAD ARRAY ^ 
taken for the example by one approach for solving such a problem. [ of MOTOROLA currently .nd.cated by 1993 ] 
[0004] Drawing 8 is drawing of longitudinal section showing one example of the conventual ^.conductor 
device.^eluTsubstrate 11 with which the through tube 15 is formed in spacing wrth sa.d fixed -m.conductor 
device if drawing 8 is referred to. The conductive contact pad 13 currently formed .n the P"""^** " 
this sub substrate 1 1. The semiconductor chip 12 mounted by insulating adhesives on sa.d sub substrate 11 The 
wire 14 which connects electrically the bonding pad and said conductive contact pad 13 of th.s sem.conductor 
chip 12. The package body 10 which carries out molding of this wire 14 and semiconductor ch.p 12. and 
accomplishes them by EMC. It consists of many electrode pads 1 8 currently formed on the ma,n substrate 1 7 so 
that rt may correspond with the bump electrode (wax ball) 1 6 which will be prepared for the lower part of the 
through tube 1 5 of said sub substrate 1 1 . and this wax bump electrode 1 6 and may be mounted. 
[0005] After mounting the semiconductor chip 1 2 on the sub substrate 1 1 as mentioned above and complebng 
electrical installation with the wires 14. such as a gold streak, transfer molding was performed by closure resin 
EMC. and after [ which mounted the wax ball 16 like ] corresponding to the lower part of the sub 
which forms the through tube 15 with said through tube 15. the semiconductor dev.ee wh.ch eons.sts of structure 
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Which formed the wax bump e.ectrode by reflow soldering is named the ball grid array package (henceforth a BGA 

dSSpL. the formed BGA package is mounted on the main substrate 17, the electrode pad ^formed in the 

up front face of the main substrate 17 is electrically connected to a bump's e.ectrode termma. wh.ch will be 

formed with the wax ball 16 by reflow soldering, and the assembly of a semiconductor dev.ce 

[0007] Although such a BGA package can reduce the component-side product on the ma.n substrate about ^30% 

comp red with QFP (ouad flat package) which has the number of the same pins, the BGA package 

the present cannot escape the criteria of two-dimensional flat-surface mounting (all the connects term,nals 

between the main substrate and a package are located on the same flat surface) 

[0008] Moreover, the resin seal section in which said BGA package has protected the sem,conductor chip 1 2 from 
the external environment by the interface between the package body 10 and the sub substrate 1 1 ,s formed only 
Tone side. Since the wax bump 16 currently formed in the lower part of the sub substrate 1 1 ,s relative* 
exposed to the electrode pad 18 of the main substrate 1 7 with brittle structure, and reflow soldenng 

There is a trouble that the exterior of a package and the property of .ntemal environment are bnttler 
than the existing common package body, and the engine performance falls. 

[probL(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the 

device which can aim at improvement in dependability, and its manufacture approach while be,ng able to ma.nta,n 

the mounting process on the main substrate used now. and perfect compatibility. 

SulTMtreover. other purposes of this invention are to offer the semiconductor device which can ra,se mountmg 
effectiveness, and its manufacture approach. 

[Means for Solving the Prob.em] In order to attain said purpose, the manufacture approach of the 
device concerning this invention The process which forms a through tube in the core at both the tjps on the 
lower front face of the main substrate, and the front face of up, The plating process which plates Copper 
Nickel nickel, and Gold Au one by one focusing on said through tube, and forms a plating layer The patterning 
process which prepares a land pattern, an e.ectrode connection terminal, and a bal. ^^^^ 
plane of the plating layer formed in the lower part and the up front face of said mam substrate in a fixed pattern 
configuration After mounting a semiconductor chip in the center of said main substrate through adhes,ves, nd 
carX out wirebonding to said electrode connection terminal, it is characterized 

forms the package body, and the process which mounts the wax bal. of a fixed gestart ,n said ba « ^ d ™ 
[0012] Moreover, two or more land patterns containing the through tube and electrode connection t»n»"*™* 
ZoU the semiconductor device concerning this invention is formed at both the tips on the front face of lower of 
the main substrate. Two or more bal. grid arraies current.* formed at.both.the tips.on the.frx^t face of up of said . 
main substrate. Two or more wax balls mounted in the ball grid array of said main ^^^^6 
having the package body by which a semiconductor chip is mounted in the core on the front face of lower of said 
maTsu^ate through adhesives. wirebonding is carried out to an electrode connection terminal, and molding ,s 

carried out by EMC. ... 
[0013] Moreover, it sets to the semiconductor device of the three-dimensional structure c°"«™* !*» 
nvention. At .east one semiconductor chip is carried in the inferior surface of tongue of a printed c, curt ^boanUn 
the semiconductor device to which bonding of between the electrode terminal of said semiconductor ch,p and the 
terminal of a printed circuit board is carried out with the wire, and the closure of the connection of « . 
semiconductor chip and a wire is carried out by closure resin Said pnnted circuit board is mounted tersely 
and the terminal of this substrate is connected with an externa, terminal by the through tube. The lamming of 
said at least one semiconductor device is carried out to the top face of said pnnted circuit board, and rt « 
characterized by for said each semiconductor device connecting between layers through a wax ball, and mounting 
it on other printed circuit boards by the lead which is an external terminal. 

[0014] Moreover, it sets to the semiconductor device of another three-dimensional structure concerning this 
invention. A semiconductor chip is mounted in the core of the main substrate lower front face containing ; . 
through tube, an e.ectrode connection terminal, and a land pattern through adhesives. After v«rebond,ng is earned 
out to an electrode connection terminal, the main package body by which molding ,s earned out by EMC s 
mounted in hard flow. The 1 st semiconductor chip is mounted through adhesives on said land pattern in *. core 
of the 1st substrate lower front face containing the 1 st through tube, the 1st e.ectr ode ^^^^ 
the 1st land pattern. After wirebonding is carried out to the 1st electrode connection terminal, the 1st package 



tody by which molding is earned out is mounted in hard flow through the 1st wax bal. * ^ ^J^r*. ^ 
semiconductor chip is mounted through adhesives on said 1st land pattern .n the core of the 2nd substrate lower 
froTfTce "containing an externa, lead, the 2nd through tube, the 2nd e.ec^ode "-"^^ £ ^ 
second-land pattern. After wirebonding is carried out to the 2nd electrode connect,on ™ P~ ka * e 

body by which molding is carried out is mounted in hard flow through the 2nd wax ball by EMC .The ™ 
semiconductor chip is mounted through adhesives on said second-land pattern ,n the of the 3r 
lower front face containing the 3rd through tube, the 3rd electrode connect™ term,na. and 
After wirebonding is carried out to the 3rd electrode connection Ummd. it .6 ^aractenzed by mounts the 
package body by which molding is carried out in hard flow through the 3rd wax ball by EMC. 

[Simple] Hereafter, with reference to the attached drawing, the example of the semiconductor device by this 
invention and its manufacture approach is explained to a detail. nnAl ,^ nr device bv this 

[0016] Drawing 1 is drawing of longitudinal section showing one example of the sem.conductor 
nventioTAlt"own in this drawing 1 . many land patterns containing a through tube ( dDBl)^ ^ 
electrode connection terminal 23 are formed at both the tips on the front face of ^ ^J^^ 
Moreover, at the tip near the both sides on the front face of up of the main substrate 21 . * adheres to the bal. 26 
cursed to many ball grid arraies 25. [ many ] 

[0017] Moreover, the semiconductor chip 22 is mounted in the core on the front face of lower of sa,d I ma. 
ubstrate 21 through adhesives 29. bonding of the bonding pad (not shown and sa,d e lectr od > 
terminal 23 of this semiconductor chip 22 is carried out with a wire 24. molding ,s earned out by EMC. and the 

j£Sr»£ff? Ss the part plan of d^l is referred to, you can understand the 
Lnfigura^o^Tmore clearly. As shown in 6^1 . the land pattern 27 

along the die-length direction on the main substrate 21 . These lands pattern 27 ^and the through tube 28are 
mutually connected by the electrode connection terminal 23 in electrode, and the package body 20 .s formed 
the edge of the electrode connection terminal 23 along the die-length direct.cn Aiff ^ nt from 

[0019] VawingS is drawing of longfcudina. section showing the semiconductor dev.ee of an examp. d-^rent from 
L abovT^e-semiconductor device by this invention. As shown in this dra^ng.3 . , , *» £££££ 31 
device, at least one semiconductor chip 32 is carried in the inferior surface x>f tongue * *. m.r 
which can apply a printed circuit board. Bonding of between the bonding pad (not shown) «J^"T™*^ 
cWp 32 and tne electrode connection termina. 33 of the main substrate 31 is earned out wrth a w,re 34. the 
closure of the connection of these semiconductor chips 32 and a wire 34 is carried out by closure res.n. and the 

S^gi ^^^**^*r^l^™ understand^ a 
Lore CeariTAfThown in this drawing 4 . the land pattern 47 and the through tube 48 are , formed along that d.e 
length direction on the main substrate 31. These lands pattern 47 and the through tube 48 are mi*-* 
connoted electrically by the electrode connection termina. 33, and the lead 38 wh.ch serves - >m m^nm 
termina. at a through tube 48 is connected respectively. The package bo y 30 .s ^rmed at the *p of s*d 
electrode connection terminal 33 along said die-length direction. At th.s bme. the lead 38 used as the external 
terminal of said main substrate 31 is plated with copper or an alloy. mirromete r S bv 

[0021] Here, nickel and gold are respectively plated with the thickness of 5 m.crometers ^To^T 
using the copper foil as the base, and the wax Bengbu pad section which serves as a w.rebond.ng pad for 
connecting a semiconductor chip 32 to the die pad section of the semiconductor ^^^t^ of 
31 and the termina. of a package from the wax ball 36 is aiming at .mprovement .n the dependably .n the case of 

rOoIaArf specially the ball grid array 35 that adheres to the wax ball 36 is shown in drawing^ which is the 

xpanded sec ol . vl of /part of drawing . on the main substrate 31 . rt is the plating layer 
42 nickel 43. and gold 44 were plated one by one. and the disk type-like wax ball attachment sect.cn 37 .s formed 

KSmE he^e^sl^s. such as BT (Bismaleimidetriazine) resin and heat-resistant epoxy. can be 

used for said main substrate 31. f.«, *u a throo- 

[0024] Thus, as the semiconductor device constituted is the following .n a final process, rt can form *e three 
dimensional structure. That is, it is made the direction and vertical hard flow which ^^^^Jl^ 
drawing 3 . and that terminal is connected with an external term,nal by the through tube 48. the lam.nat.ng of at 
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V <least one same semiconductor device is carried out on this main substrate 31 (field), each semiconductor device 
of each other is connected through the wax ball 36, and it mounts on a printed circuit board with the lead 38 

* 

which is an external terminal. 

[0025] Drawing 6 (a) and (b) show respectively the upper part and a lower top view before forming the land 
pattern of said main substrate 31. As shown in this drawing 6 (a), the terminal area 55 is formed in the top face of 
the main substrate (printed circuit board) 31 in the shape of a disk type by making the wax ball 36 into a vector 
so that the other main substrates (printed circuit board) can be mounted. Moreover, the through tube 48 of a ring 
configuration is formed in the inferior surface of tongue of the main substrate 31 at drawing 6 (b) so that it may 
correspond by the terminal area 55 and one to one of the shape of said disk type, so that it may be shown. The 
field 53 shown in the center section of the main substrate 31 with the broken line in drawing 6 (b) shows the 
molding field. 

[0026] Moreover, in this configuration, the vertical side of the main substrate 31 flows by the through tube 48, 
and the interlayer connection terminal (not shown) of main substrate 31 inferior surface of tongue is connected 
with the through tube 48. As for the conduction sections other than the part connected with the wax ball 36, and 
the part of a through tube, a wax resist is respectively applied at the following process. 

[0027] As an SO J (Small Out-Line J-Lead) package is the following, it is manufactured according to a series of 
processes, and it deals in it The production process is explained referring to drawing 3 thru/or drawing 6 . 
[0028] First, as shown in drawing 6 (a) and (b), after forming a through tube 48 in the core at both the tips on the 
lower front face of the main substrate 31 , and the front face of up, the through tube 48 on the front face of lower 
is formed in the shape of [ which removed the conductor of a core ] a ring so that the lead 38 used as an 
external connection terminal can be connected, and the up front face connected with these through tubes 48 is 
formed in the shape of a disk type. Thus, in case the land in which forming the through tube 48 on the front face 
of lower in the shape of a ring contains said through tube 48 mounts a BGA package in a laminating gestalt it is 
for making it it become easy to have consistency. Moreover, the land on the front face of up connected with a 
through tube 48 is formed for making it a melting wax not flow to the opposite side in the shape of a disk type in 
the case of reflow soldering after mounting the wax ball 36. 

[0029] Next as shown in drawing 5 , Copper Cu, Nickel nickel, and Gold Au are plated one by one focusing on said 
through tube 48 according to a plating process, and a plating layer is formed. 

[0030] Next according to a patterning process, the land pattern 47, the electrode connection terminal 33. and a 
ball grid array 35 are formed in a fixed pattern configuration, and a wax register is applied to the perimeter of the 
plating layer formed in the lower part and the up front face of the main substrate 31 . 

[0031] Next a semiconductor chip 32 is installed in the die pad section for adhesion of the core 32 of said main 
substrate 31, i.e., a semiconductor chip, through the conductive adhesives 39, and it is stiffened at the 
, temperature of about J 50 -degrees C. Then, bonding of the bonding pad-df, ^semiconductor .chip 32^ndihe- 
electrode connection terminal 33 of the main substrate 31 is carried out with the wire 34 using the metal thin line 
which consists of gold Au, namely, a semiconductor chip 32 and lead 38 are connected. Temperature of the hot 
plate at the time of this connection is made into about 1 70 degrees C. Then, molding is performed by EMC and 
the package body 30 is formed. 

[0032] Next the wax ball 36 of a fixed gestalt is attached to the ball grid array 35 in which the through tube 48 is 
formed, and manufacture of a BGA package is completed. In addition, the interlayer connection through the wax 
ball 36 is performed through the land pattern 47. 

[0033] Drawing 7 is drawing of longitudinal section showing another example of the semiconductor device by this 
invention. In this drawing, an example of the SO J package with which the BGA package as shown in drawing 1 and 
drawing 3 was mounted with the structure of a three dimension is shown. 

[0034] Here, since the configurations of the land pattern of the vertical side of the main substrate differ as 
mentioned above, as shown in drawing 4 , between the terminals of substrate both sides has been connected by 
the through tube. Moreover, after applying PURAKUSU to the upper part of a land after mold as an inferior 
surface of tongue is turned to for the main substrate up, and mounting a wax ball on a land, reflow soldering is 
performed, a bump is formed and what cut each package to the item is used. 

[0035] If drawing 7 is referred to, after a semiconductor chip is mounted in the core on the front face of lower of 
the main substrate 61 which contains a through tube, an electrode connection terminal, and a land pattern first 
through adhesives and wirebonding of said semiconductor device is carried out to an electrode connection 
terminal, the main package body 60 by which molding is carried out by EMC is mounted in hard flow. 
[0036] Next after the 1st semiconductor chip is mounted in the core on the front face of lower of the 1st 
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'substrate 71 which contains the 1st through tube, the 1st electrode connection term.nal and the 1st land pattern 
on s^d land pattern through adhesives and wirebonding is carried out to the 1st electrode connect.cn termmal, 
Z "2 packagl TZv 70 b7 which molding is carried out is mounted in hard flow through the 1st wax ball 76 by 

fo037] Next after the 2nd semiconductor chip is mounted in the core of the 2nd substrate 81 lower fro"tjace 
which contains lead 88. the 2nd through tube, the 2nd electrode connection terminal, and a second-land pattern 
on said 1st land pattern through adhesives and wirebonding is carried out to the ^^^TT^ wax 
terminal, the 2nd package body 80 by which molding is carried out is mounted ,n hard flow through the 2nd wax 

[0038] Nexl^fter the 3rd semiconductor chip is mounted in the core of the 3rd substrate 91 lower ^front ^face 
which contains the 3rd through tube, the 3rd electrode connection term.nal. and the 3rd land pattern on sa,d 
TeTond-land pattern through adhesives and wirebonding is carried out to the 3rd ^l^Z^L 
the 3rd package body 90 by which molding Is carried out by EMC is mounted ,n hard flow through the 3rd wax ball 
96. and is formed with the semiconductor device of the three-dimensional structure. 

[0039] Therefore, it turns at the semiconductor device of the above three-d.mens.onal structures so that the 
lead 88 used as an external terminal may present J form (or sea gull profile) for a surface mount, and rt ,s 
mounted on the main substrate (not shown). j: m »„ e :„„ a i 
[0040] The appearance of the high-density-assembly package of the above me ^ one t d ^7- d, 7" S, ^ a ' BQA 
structure serves as an SOJ package, and the interior is manufactured by carrying out the lam.nafng of the BGA 
package and performing an interlayer connection. ...u.u«..+ a 

[0041] That is after assembling separately the 2nd substrate 81 with lead 88 the ma.n subs^a e 6 I wrthout a 
Lad and the 1 st and 3rd substrate 71 and 91 . a top face (side by which mold was earned out) ,s ^med up. 
PURAkSsU is applied to the land which connects with the wax balls (bump) 76. 86. and 96. and after carry,ng out 
a laminating a core [ the 2nd substrate 81 with lead 88 ]. between layers is connected by 
[0042] If it applies to a memory apparatus at this time, a common term.nal .s connected m common and the 
terminal constituted separately should just design a signal line so that ft may connect wrth a speca. s.gna. 

ft is made to mold-harden around 1 75 degrees C by the resin for the semi-conductor closures centering 
on the 2nd substrate 81 with lead 88 after reflow soldering for about 5 hours, and all processes w,l. be ^completed, 
if cutting and folding are carried out so that it may have a proper lead conf.gurat.on requ.red for mountmg. 

[Effect of the Invention] As described above, according to the semiconductor device b ^ i ;J" Ve ^" M ^ d n ^ ^ 
manufacture approach By doubling the overall appearance of a semiconductor dev.ee wrth the specmca^on of an 
SOJ (Small Out-Line J-Lead) package There is an advantage. whlchescapes. the range ottwo,d.mens.nal flat.. . - 
surface mounting of the conventional BGA package, and is applied to the SOJ package ,n wh.ch 
dimension-surface mount is possible useful, and while the mounting process to the ma,n subsU-a t to appl.ed 
now and perfect compatibility are maintainable, improvement in dependability of a sermconductor dev.ee can be 

[^Moreover, according to the semiconductor device by this invention, and ^manufacture, W™*'* 
dopting the three-dimension-mounting structure of using for the interior of an SO J package the BGA packag^ ,„ 
which a laminating is possible, and performing an interlayer connection, mounung ^effeefveness can be ra.sed land 
it is effective in the ability to manufacture the semiconductor device which can be mass-produced by the low 
price. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



Egg ordinal section showing one examp, of *. semiconductor device by thle 

H is the part plan of j&mLL showing the lend pattern, penetration hole, end eiectrode connection 
terminal which were formed on the main substrate. # 
rZll"l it is drawing of longhudina, section showing another example of the eem,cond„ctor dev,oe by th,s 

'ZZZ* it is the pert plan of dr^ showing the iend pattern, penetration hole, end electrode emotion 
terminal which were formed on the main substrate. 

rnrawine 51 It is the expanded sectional view of A part shown in drawing 3 . 

8gZ£ « AndCWis the up top view and lower top view of a eemi-eond„c,or substrate wh,ch are a^bed to 
the semiconductor device by this invention respectively. 

is drawing of iongitudine, section showing an example different from what wee show. ,n drsaangji of 

the semiconductor device by this invention. ™:^„,wtnr rWices 

twines] It is drawing of longitudinal section showing an example of two conventual sem.conductor devces. 

[Description of Notations] 

20 30 Package body 

21, 31, 61 Main substrate 

22 32 Semiconductor chip 

23 33 Electrode connection terminal 

24 34 Wire 

25 35 Ball grid array 

26, 36, 76. 86, 96 Wax ball 

27 47 Land pattern 

28 48 Through tube 

29 39 Adhesives 

37 Wax Ball Attachment Section 

38 88 Lead 

42 Copper 

43 Nickel ^ r _ 

44G0ldj :-, - ^ : 

60 The Main. Package Body 

70 1st Package Body 

71 1st Substrate 

80 2nd Package Body 

81 2nd Substrate 

90 3rd Package Body 

91 3rd Substrate 
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IS!** 3 ] PPMB*»«OTlBfc^ft < t t-o© 
*5*fc^ y -7#*m S JVC* !K ttrK¥*#^ ? ^*>« 

«?Lfc«fc 9 **SSKPi««E£*W .IWBWMIiKaHR«>-t 
Hfc'>*< t fc-o©t5ffi¥8M*gE* 5 «« *Jx-C*s 

[S!**4] gWliattSKFl, BT (Bismaleimidetr 
iazine) MR. 15HK^#*Vfc £©»*&££*-<?*> 9 » 
ScffifclliO. 5 M iiS^Auii84JW^:i 
£ «tt t i" 5 »** 3 Etf © 3 *5E*3t©iMM«i«. 
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Sl^ls]8SS«©iSHHaa 5 !> :/*TMEfcttrWe*>* - 
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J; 5 i t «r<l#«i: 1-591** 3 IE«© 3 &7c#S5i 



.2 

[ft** 7 ] imWMmKmSTfmomKmU^f-ti. 

sm©^»;&t^a&«#tt***5^* h ^* ■ 

Iff'** 8 ] |WBSlMIIII8S*©*tt** , ' c * >5 y ~ 

-TSUI** 3 BR© 3 frSE**©^***. 
Ill** 9 ] RiiTLx V - 

^fc^tf^SfcT^ffi©*'^^*^*^* 

wist - >- k/*# - v±k * i ml m i m«w**^- 

XtfSg i y y Y i SfcTSB^ffi©*^ 
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ft 2 «ftS8fc«^.fttf ft 2 7V )W-i'tr*tfft 2 S 
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ttjia^2 7vK^^— v±kjb 3 jrafl-, ^3Sffitw 

lftiSo-CV>5ri:«:<l*«i:i-5»**9SEtt©3»C7c« 

[3l^(0S¥>W^SiW] 
40 [000 1] 

/W^JJ y K7M/<y*"-^ Ball Grid Array 
Package) KHU *5>KI*U< 

(ttXT/^©i!iit*ft^Hi"S. 
100 0 2] 

60 aftfcrtWffiWfcM*©* * » »««r»*«fc*»^ 
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S-CASIC & EDA PP.9 —15. March. 1993^5B^$^TV V 
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©T»fctWBJHtfLi 6 k WIS 5 fc* 5*-* 
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[0 0 0 9] 60 
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[0 0 12] 
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. y -y KT W k , HIE*«IK>*-A'* r 5 ? u ^ lJ1 
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mweuMw-k^-f-Y^vf'-f v^sav em 

*.5rkfc<fc«ck-t-5>. 
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[001 4 4 fc, iJ©»W.»vfll*;3W© 3 ^Tt^Ji©^ 

k UTHM^(B^y7Vg^*W H^jlW*^^ 
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so eiaidetriazine) «Jt> «fl!l*#*^*i?©B«tt«*S 
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[002 7] S O J (Small Out-Line J-Lead ) 
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4Mlflc^-y^3 2©&#©fc«><&y*'< / *-- : ' K^ 1 -* 

u i 5 o^m^wt&K-csi^^s. 

+ 3 4t#yf>f^U -T4fc>*>> *|M»#^J>^3 2 
t y - K 3 8 i: «r««ci-5. r. ©&<£f# ©jpJIMRoa* 

in 7 o*cmftt-rs. emci?*-^^ 

y*tl6U /<y<jr— S?#f*>r 3 OfcJ&frfSo 
[00 3 2] Rii?L4 8^^$HTVN53S-^ 

^p 7 K7M3 5 U:-5£©^1S©£ 5 3 6 5rtt" 
KU BGA/-'s'^-i ? rofiait4:^T-t-5. 4*5, 55 
#-/v 3 6 L*JiW««» V K/<# - f 4 7 Sr^ 

[ 0 0 3 3 1 H 7 tt, rC^K^Sf****®*!© 

l XtfEl 3 5 4B G A/<y*— 3 &7c©« 
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5o _ 
[003 5] H 7**J*i"*U*» tWEiN»flE»E«l4» *fc 

«6 1 ©TWfcffi©*********** 
-v^-f-r 6 0jJ5jS!*ISJ^^** 1 ' s « 

[0 0 3 6] twa^^K/^-v-tKJRi** 

1S«7 1 ©T«*iB©44>«K:*«l«r«Wi-i: ^-TlB 
1 s/ ^jPSfciS $ *u ff 1 ttffi««^g^ i: 7 -V 

^ 5 SB l /< y ^70^1155 7 6 

[0 0 3 7] WEJIi^^K^-^ifcf-K 
88^2 KS?L. JR 2 «ffiS»*S!^X^« 2 y V 

t LTI 2 y * ^ » 2 ^S®^ 

^ ^$tv-CV^^2^y^-^^ 8 0#*2*5 
[00 3 8] frfc, OTEJI2 9VK/V-^±K*Sjt 
^3S«9 lT^SO^W^^^^ VXm 

3 y ^uss*^ % 3 mHXNHf 1 7 * -y 

L-ra»*ifi]lcH^$ixT3^7c«it©¥-^iS« 

[0 0 3 9] ^oT. Ji!B©J:5 43^7i:*)t© i l 5 -** 
^*l4^«S«S^i:45 y - K 8 8 **lB3WlOfc»^ J 

[0040] ftlS Cfc 3 *7G*5t©K*«^' ? f 
^©^Bl±, SO J i?i49, -t©rtl3i»iBG 
A /< y ^— 5?«r«Ji UTjpiB*»*rfr5 ^ t J; 9 Kit 

[0:04 1] -J-4fc*>. y-K8 8©«$»2**8 1 
t y - K©4 v 6 i &t/m l . 71,. 9 

v KS5fc^5^^*tl*^v y ^ K8 8*5fc5^ 
so 2 3S* 8. 1 fc**te«^fc«v '» ^ B-ttA/^ftWC 
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[0042] c©k*, **ys«fc3iJBi-*tfi» *a 

[0 0 4 3] 5 7a-f±A/KW»t©*» y-K8 8©*> 
U 1 7 5*;«r«*5B$|IO«*8Ml:S** SttSfc*** 

[0 044] 

0*fcSOJ (Small Out-Line J-Lead ) A<yjr— S?© 

ffi/is o j s<?t—v\zmftKmR2**>zw&*> v » 

tt*lt»-C# i|M»#K«©«*«fel«il±«rH 
Sri 

|0 045]tfc> :o»fltJ:5JHM««»*0 

«3S#ifefc **U*» SO J /<y*-i?©rt»£Wi:i*' | tf 

wife* 9* 3WtSb*«rSl±*** 
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S0t?fc2) o 

[0 7] r©»93fcJ:54M*ftt61I©B83tai<t,*:fc© 

1 SiJ©^H^J5r*-r^»fffi0'Cfe 5. 
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